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IN-UNE ROLLER SKATE 
Field of the invention 
The present invention relates generally to in-line roller skate boots for securely 
holding and supporting the skater's foot and, , more particularly, to in-line roller skate 
5 boots having spedal boot construction to reduce rigid materials surrounding the 
skater's foot. 

Background of the Invention 
In-line roller skate boots generally include a boot upper, an insole, and a base 
all mounted on a frame carrying a plurality of wheels that are mounted in-line, one 

10 behind the other, rotatable in a common, longitudinally extending, plane of rotation. 
The boot upper is shaped to fit around the wearer's foot and ankle and may include 
lacing, buckles, straps, and/or other securing arrangements, a tongue, and/or a toe 
cap, all providing support for the skater's foot. The lower fi^e of the in-line roller 
skate provides the rigid substructure or undercarriage for supporting the boot upper 

15 and the in-line roller skate wheels. 

To obt£un the optimum performance from an in-line roller skate, it is importsmt 
that the in-line roller skate be maintained in a substantially vertical position. In this 
regard, the boot upper of the in-line roller skate serves competing purposes of 
providing support and comfort; comfort in a boot upper not usually bemg associated 

20 with a high degree of support. In other words, the incorporation of rigid support 
structures in the boot upper tends to add stififtiess and bulk, and, considering the 
warm-weather environments conducive to in-line roller skating, tends to make the 
skate, heavy, hot, and uncomfortable. Because serious ankle and other irijuries can 
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result if comfort is favored over support, providing proper support in an in-line roller 
skate boot upper has been the dominant design criterion in the past. 

Often the boot upper is constructed of a molded plastic shell that includes the 
base the plastic sheU is usually a rigid, nonbreatheable material. The plastic material 
of the shell generally forms the outer structure of the boot upper, providing any 
necessary support to the ankle of the wearer. And. because the plastic shell is rigid, a 
separate soft imier liner of sponge rubber or other like material is generally included 
within the plastic shell to provide a modicum of comfort to the user. The Uner. thusi 
becomes very important with this type of construction to provide adequate paddmg 
for foot comfort. Since such soft materials, combined with the rigid plastic sheU. are 
good insulators and do not readily transmit heat or air away from the user's foot, the 

result is a hot boot upper. 

To provide lateral stabiHty, conventional alpine ski boot designs have readfly 
been adapted to in-Une roller skates. These boots provide support and durability 
15 characteristics necessary for in-line roller skates. U.S. Patents Nos. 4.351.537 and 
5 171,033 are both exemplary of rigid injection-molded boots adapted to wmter 
sportJ. such as ice skating and alpine skiing, which have been modified for in-Une 
roller skating applications. While this type of boot design is well-suited for cold 
weather sports, the boot upper tends to be hot and uncomfortable when used in warm 
20 weather sports, such as in-line roller skating. 

In addition, since alpine ski boot designs tend to be rather rigid and unyielding, 
such designs are not readily adaptable to in-line skating where some flexing is 
beneficial. In this regard, additional padding is often added to the Uner of the m-hne 
roller skate boot to improve comfort, and to allow a single rigid sheU to be adaptable 
25 to different feet. However, additional padding diminishes skater control over the 
skate since this isolates the wearer from the feel of the skate and the skating sutfece. 
Further, as additional padding is added, the heel of the skater tends to float up and 
down within the boot upper so that control is dimmished because of the movement of 

the skater's foot within the boot. 

30 The '033 patent suggests that, by including "primarily unobstructed ventilation 

ports" in the rigid synthetic outer shell of the boot upper, air can circulate around the 
skater's foot, thereby eUminating some of the heat associated with the hard plastic 
outer SheU. While this patent seeks to address the issue of comfort, the disclosed boot 
upper is stiU configured of two parts, including a hard plastic outer sheU and a soft 

35 inner Uner. In warm weather conditions, the boot can be uncomfortable compared to 
conventional walking and/or rumiing shoes, due to excessive heat buUdup and 



WStXX;iD <WQ_9503101A1J_> 



WO95/03fbi - ^ PCT/US94/08155 

-3- 



perspiration accumulation. The result is that the skater's feet are often hot, damp, and 
uncomfortable. 

Another problem with the adaptation of injection-molded sld-type boots to 
m-line roller skating is that, while providing excellent lateral stifl5iess and ri^dity for 
5 lateral ankle support, these boots also create unnecessary and unwanted 
forward/rearward stiffiiess and rigidity. Ski-type boots detract from the performance 
characteristics of the skate, because they limit the range of motion of the skater's legs 
and feet and, therefore, the ability of a skater to utilize the full extent of his strength 
and agility. Racers, for example, prefer lower top skates that are lightweight, fte^ble, 
10 and yet provide lateral ankle support. Currently available boots may be either too 
high and too stiff in any direction or, on the opposite end of the spectrum, too soft 
laterally. 

Further, it is desirable for in-line roller skate boot uppers to be lightweight. 
When skating on a flat surface, the in-line roller skater must lift the boot with every 

15 stride to provide a forward impetus. Boots that are well-suited to skiing applications, 
wherein it is not necessary to raise and lower the boot with every movement of the 
foot (because the slder relies on gravity to pro^ade the forward or dowriward motion) 
prove heavy and bulky >?^en adapted to in-line roller skating. The heavy boot upper 
causes fatigue and reduces skating enjoyment. 

20 Alternative modes of providing both comfort and adequate support for in-line 

roller skating have been suggested. Specifically, U.S. Patents Nos. 3,963,252; 
4,418,929; and 5,069,462 show roller skate frames that include a platform adapted to 
allow the skater to wear a conventional street shoe that is inserted into a series of 
braces and supports, generally of a metal construction. These skates offer alternative 

25 shoe and frame designs to the rigid plastic outer shell and inner liner of the 
conventional in-line roller skate. However, significant problems exist with such 
designs in that the adjustable braces and supports of these designs, while needed to 
accommodate numerous shoe sizes and shapes, are bulky and uncomfortable. 
Additionally, there b a limited range of shoe types that the dcates will acconraiodate, 

30 and thus, there is the additional requirement that the skater have the proper shoe type 
to properly utilize the skate. 

Because speed beyond that of conventional skating is associated with in-line 
roller skating, there is a ftirther need for speed control systems on in-line roller skates. 
Prior solutions to speed control mclude the placement of bumpers or fHction pads on 

35 the fi-ont or rear of at least one of the skates, allowing the skater to tip or lift his or 
her foot, either forward or rearward, to bring the bumper into contact with the skating 
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surface, Accordingly, the skater drags the bumper along until he or she has slowed to 
a desired speed. While this system has proved satisfactory for paired-wheel roller 
skates, using pairs of wheels in a side-by-side configuration as the support base, the 
narrow lateral support base of in-line roller skates makes this braking maneuver 

5 difficult. Accordingly, speed control on in-line roller skates employing this type of 
drag brake requires a high level of skiU and coordination to be performed properly. 
Higher speeds make it difficult for the skater to raise or remove the weight fiom one 
foot to properly position the bumper for contact with the skating surface. 

U.S. Patent No. 5,067,736 shows a conventional brake adapted for use in in- 

10 line teller skating. A pad is retained in a brake housing, the housing being securely 
fastened to the lower frame portion of the in-line roller skate. Other patents, 
specifically U.S. Patents Nos. 5,052.701 and 5,028.058. disclose similar braking pads 
having different configurations mounted on the rear of in-line roller skates. However, 
in all of these designs, it is necessary for the skater to maneuver or reposition at least 

15 one of his feet to properly apply the brake. 

Some alternative braking methods have been proposed that apply friction 
plates or pads to the wheels of the in-Une roller skate. U.S. Patent No. 5,171,032 
suggests a method of braking by horizontally forcing one or more plates against the 
in-line roller skate wheel(s). The plates are actuated by a hand control 80, causing 

20 brake pads 40 to move substantially horizontally toward in-Une roller skate wheel(s) 
58 

Braking apparatus used on in-line roller skates must be configured to minimize 
possible damage to the braking system caused by the user faUing or bringing the skate 
into contact with fixed objects. The design must further avoid debris from becoming 

25 jammed in the brake, causing the brake to fail to fiinction and thereby faiUng to 
control the skater's speed. More importantly, the brake must be designed to avoid 
inadvertently jamming against the wheel(s) during skating. It is thus important to 
position the braking apparatus within the lower firame portion of the in-line roller 
skate to protect the moving parts of the brake from debris or from bang damaged due 

30 to impacts. 

Another problem with prior art designs for in-line skates involves the need to 
be able to quickly and easily replace wheels as they become worn. Most current 
systems require major disassembly of either the lower frame portion or the wheel and 
mounting axle structure in order to replace a wheel. In this regard, there is a long-felt 
35 need for a method of readily replacing or interchanging in-line wheels. 
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The boots and liners of the present invention were developed to overcome the 
drawbacks and limitations inherent in prior skate boots. The boots of the present 
invention provide increased support and comfort, hence, better control due to their 
construction and the interaction between the soft portions of the boot upper and the 
5 various support structures. 

Summary of the Invention 
In accordance with the present invention, an in-line roller skate is disdosed 
having a comfortable and soft, pliable, breatheable shoe portion includmg a base and 
an ankle support cuff. The shoe portion may incorporate strategically placed rigid and 

10 semirigid structures to provide needed support for the skater's foot The structures 
may comprise a heel counter integral with the soft* pliable, breatheable shoe portion 
or be attached to the base portion for connection to the soft, upper portion of the 
shoe. Further included in the preferred embodiment of the invention is an ankle 
support cuff hingedly attached to the internal or external heel counter. Arch, heel, 

15 and ball supports for the foot may also be provided within the shoe portion, 
specifically the base portion, to improve the support and comfort of the in-line roller 
skate. • ■ 

The ankle support cufif is adjustably attached to the heel counter to provide 
both lateral and longitudinal adjustment of the ankle support cuff v^th respect to the 
20 base portion. The base pbrtian may be provided with means for attachment to a 
lower frame portion, generally supporting a plurality of wheels rotatable in a common 
plane of rotation. The attachment means of the base to the lower frame portion may 
allow both lateral and longitudinal movement of the upper shoe portion with respect 
to the lower firame portion. Alternatively, the base and lower frame portion may be a 
25 ^gle molded unit. 

The present invention may also include a speed control, including a pressure 
plate above a minimum of one, but preferably two, of the in-line wheels. The pressure 
plate is biased away from the in-line wheels in a substantially vertical direction. Upon 
actuation of the speed control, the pressure plate is forced substantially downward 
30 until it contacts at least one in-line wheel. Actuation of the speed control can be 
accomplished using either a lever, or alternatively, by a cable actuating means. 

Further included in the frame portion of the present invention are means for 
quickly releasing and replacing the in-line wheel^ such as when worn or damaged. 

The present invention departs from the teaclungs of the prior art by forming a 
35 substantial part of the upper shoe portion of soft, pliable, breatheable. materials 
capable of transmitting air and heat directly therethrough, while also properly 
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supporting the user's foot. The support is provided in a few critical areas, such as the 
ankle and heel of the usei^s foot, using rigid materials. Semirigid matenals may also 
be used in some support portions. In particular, the upper shoe portion of the present 
invention comprises a soft, pliable, breatheable shoe material in combination with a 
5 rigid or semirigid base portion and ankle support cuff. As a result, the body of the 
upper shoe portion is comfortable for a skater to wear while the base portion and 
ankle support cuff of the upper shoe portion provide the support needed to allow a 
skater to easfly maintain the in-line roUer skate wheels oriented verticaUy on their 
roller surfeces while skating. • • i 

10 The term "rigid" with respect to the present invention means a plastic matenal 

highly resistant to bending or flexing, while "semirigid" means that the material, while 
capable of resisting a substantial deforming force, is also able to bend or be 
temporarily deformed by a force somewhat greater than the normal force encountered 
in use "Heat-moldable" refers to both rigid and semirigid plastic matenals that 
15 become reasonably pliable and formable at a higher temperature than would 
customarily be associated with in-line roUer skating. 

In general, heat-moldable "rigid" and "semirigid" plastic materials are used m 
combination with soft, pUable breatheable materials, in an in-line roller skate, to 
provide greater comfort, without forgoing the support that has previously been 
20 achieved using "rigid" materials. It will be understood that the terms "ngid" and 
"semirigid" may thus refer not only to the type or hardness of matenal used m the 
in-line roller skate, but also to the thickness of the material. Similarly, the terms 
"nonrigid " "soft," and "pliable" describe materials such as leather, cloth, or mesh 
fabrics of various densities that have a certain flexibility and "give" to them as 
25 compared to a rigid or semirigid material and, thus, are more comfortable for a skater 
when placed adjacent a skater's foot. The term "breatheable" refers to a matenal 
through which air can readily pass and is distinguished from molded plastic matenals 
of either the rigid or semirigid type tiiat are substantially impervious to au" 
transmission or which simply provide ventilation ports for air circulation. 
30 Other aspects of the present invention include attachment means for attaching 

the base portion ofthe in-line roller skate to the lower frame. The attachment means 
compensates for lateral and longitudinal adjustment ofthe boot upper with respect to 
the lower frame and includes pegs and hooks to properly align the boot upper and the 
lower frame during assembly. Alternatively, the base portion and lower frame may be 
35 a angle molded umt. 
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As an alternate embodiment of the invention, the skate includes a base having 
first and second longitudinal slots and first and second base fasteners. The first base 
fastener is slidable within the first longitudinal slot and the second base fastener is 
slidable within the second longitudinal slot. The firame has first and second transverse 
5 slots and first and second fi:ame fasteners slidably engaged witWn the first and second 
transverse slots, respectively. The first and second fi-ame fasteners are engaged with 
the first and second base festeners, respectively. 

Preferably, the first and second longitudinal slots of this alternate embodimmt 
each include a narrow slot portion and a wide slot portion having a greater vwdth than 
10 the narrow slot portion. The narrow slot portion is centered below the v^de slot 
portioiL The first and second base fasteners include head portions that are 
nonrotatably engaged vwtWn the wide slot portions of the first and second longitudinal 
slots, respectively. 

Brief Description of the Drav/ings 
15 The foregoing aspects and many of the attendant advantages of this invention 

will become more readily appreciated as the sanie becomes better understood by 
referencie to the foUowmg detailed description, when taken in conjunction vwth the 
accompanying drawings, wherein: 

FIGURE 1 is a perspective view of one embodiment of the present invention, 
20 illustrating the soft, pliable, breatheable shoe portion and semirigid ankle support cuflF 
attached to the lower fi^me portion of the present invention; 

FIGURE 2A is a perspeaive view of one embodiment of the footbed portion 
of the present invention, illustrating the lip supports and the heel counter; 

FIGURE 2B is a perspective \dew of another embodiment of the footbed 
25 portion of the present invention, illustrating a modified toe portion; 

FIGURE 3 A is a sectional side view of the footbed portion of FIGURE 2A of 
the present invention, including the heel counter, raised support lips, and the firame 
mounting means; 

FIGURE 3B is a sectional ade view of the footbed portion of FIGURE 3A of 
30 the present invention, including the heel counter, toe portion, and fiame mounting 
means; 

FIGURE 4 is a side elevational view of the present invention, illustrating the 
ankle support cufi^ the ankle support cuff canting means in section, and alternate 
lon^tudinal canting positions of the ankle support cuff; 
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FIGURE 5 is a rear elevational view of the present invention, Ulustrating the 
ankle support cuff and ankle support cuff adjustment means, in section, and 
alternative lateral canting positions of the ankle support cuff; 

FIGXJRE 6 is a side sectional \dew of the ankle support cuflF adjustment means; 
5 FIGURE 7 is a diagrammatic plan view of the ankle support cuff adjustment 

means; 

FIGURE 8 is a diagrammatic side elevational view of the lower frame portion 
of the present invention, including a speed control means; 

FIGURES 9 and 10 are diagrammatic partial side sectional views illustrating a 
10 speed control means made in accordance with the present invention and showing the 
speed control means in its nonbraking and braking modes, respectively; 

FIGURES 11 and 12 are diagrammatic partial side sectional views of a second 
embodiment of the speed control means of the present invention, illustrating a cable 
actuating means for the speed control; 
15 FIGURE 13 is an exploded perspective view of the lower frame portion of one 

embodimwit of the present invention; 

FIGURE 14 is a diagrammatic ade elevational >dew of an alternative 
embodiment of the speed control means of the present invention, wherein braking is 
applied to three of the four in-line wheels of the in-line roller skate; 
20 FIGURE 15 is a diagrammatic side elevation view of still another alternate 

embodiment of the speed control means of the present invention, wherein braking is 
applied to all of the in-line wheels of an in-line roller skate; 

FIGURE 16A is a front perspective view of one embodiment of the present 
invention, illustrating the soft, pliable, breatheable shoe portion, an external lace 
25 cover, and the semirigid ankle support cuff and securing strap attached to a lower 
frame portion; 

FIGURE 16B is a partial perspective view of the present invention illustrating 
an alternative embodiment having the footbed portion and lower frame portion 
combined as a single injection-molded unit; 
30 FIGURE 17 is a sectional rear view of the upper shoe portion, showing the 

heel counter and ankle support cuff; 

FIGURE 18 is a perspective view of an alternate preferred embodiment of the 
in-line skate of the present invention, illustrating both a brake and a second strap; 

FIGURE 19 is a perspective view of one embodiment of a means for attaching 
35 the base ofthe skate to the frame; 
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FIGURE 20 is a perspective view of a base/frame position adjustment 
structure of the present invention; 

FIGURE 21 is a partially exploded perspective view of the structure of 
FIGURE 20; 

5 FIGURE 22 is a sectional view of a portion of the structure illustrated in 

FIGURE 20; 

FIGURE 23 is a bottom view of the base illustrated in FIGURE 20; 

FIGURE 24 is a perspective view of an alternate boot of the present invention; 

FIGURE 25 is a side view of the boot illustrated in FIGURE 24 and including 
10 the frame and wheels; 

FIGURE 26 is a perspective view of another alternate embodiment of a boot 
according to the invention; 

FIGURE 27 is a sectional view of a portion of the boot illustrated in 
FIGURE 26; and 

15 FIGURE 28 is a perspective view of the boot of FIGURE 26 with the soft 

portion of the upper removed. 

Detailed Description of the Preferred Embodiment 
Referring to FIGURE 1, an in-line roller skate 21 made according to the 
present invention is disclosed. The in-line roller skate 21 includes a soft, pliable, 

20 breatheable shoe portion 22, which is preferably made of breatheable materials of the 
type commonly used in running shoes; Leather or leather-like man-made materials 
may be used, as may cloth fabrics and mesh fabric matierials. Since the principal 
physical support for the skater's foot in the present invention is provided by 
strategically positioned support members, including an exterior ankle support cuff 23 

25 and a base portion 39 to be described hereafter, the materials used to construct the 
shoe portion 22 are chosien for comfort, breathability, and heat trafismissibility to cool 
the skater^s foot. For purposes of describing the present invention, the shoe 
portion 22, the base portion 39, and the ankle support cufiF23 together form what is 
referred to as the entire upper shoe portion. 

30 The in-line roller skate 21 of the present invention includes a base portion 39, 

a heel counter 41, a soft, pliable, breatheable shoe portion 22, which in one 
embodiment includes a rigid or semirigid toe portion 24, and an ankle support cuff 23 
having a conventional securing strap 26. While the preferred embodiments will be 
discussed in detdl below, it is understood that the shoe portion 22 may integrally 

35 include both the toe portion 24 and the heel counter 41. The heel counter 41 and/or 
the toe portion 24 may be laminated externally of the shoe portion 22 or be integrally 
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contained within the shoe portion 22. Alternatively, the heel counter 41 and/or the 
toe portion 24 may both be an integral part of the base portion 39 or one or the other 
may be attached to the base portion 39 while the other is attached to the shoe 
portion 22. The material comprising the heel counter 41 and the toe portion 24 may 
5 be rigid or semirigid materials, depending on the intended use of the in-line roller 
skate 21 and the, desired degree of support. 

In-line roUer skate 21 further includes an external ankle support cuflF23 having 
a conventional securing strap 26. The ankle support cuflF23 is shown hingedly 
mounted on the heel counter 41. Although it will be understood that the anWe 
10 support cuff 23, which is made of either rigid or semirigid material, can likewise be an 
imegral part of the soft, pliable, breatheable shoe portion 22, the preferred 
embodiment of the present invention mounts the ankle support cuff 23 internally and 
hingedly to the heel counter 41. The ankle support cuff 23 can, alternatively, be 
externally mounted to the heel counter 41. It will also be understood that heel 
15 counter 41 can itself be an integral part of the soft boot or an external counter bonded 
to the soft boot. The ankle support cuflf 23 can include both longitudinal canting 
means 25 and lateral canting means 27, which will be described in detail hereinaft«-. 

FIGURE 1 discloses an external lace cover 29, which may be integrally 
connected to the soft, pliable, breatheable shoe portion 22 at its base 26 so that the 
20 lace cover can be pivoted ft>rwardly to allow easy access to the shoe laces and the 
interior of the shoe. Referring also to FIGURE 16 A, conventional shoelaces 28 may 
be provided inward of the lace cover 29. Internal tongue 29a is provided to prevent 
the laces 28 from bearing directly on the skater's foot. 

Also illustrated in FIGURE 1 is a lower frame portion 31 that is typically 
25 formed of injection-molded plastic or metal and a speed control 33, which will be 
described in detail hereinafter. The lower frame portion 31 may alternatively be made 
of fiberglass with an epoxy resin or graphite with an epoxy resin. A plurality of in-line 
wheels 35 are mounted on axle means 36, which vnU also be described m drtdl 
hereinafter. The in-line wheels 35 are mounted for rotation in a common longitudinal 
30 plane. Axle means 36 are shown fitted in upwardly extending notches 37 in lower 
fiame portion 31 in a manner such that wheels 35 can be easily replaced or 
interchanged when worn. While the notches 37 are shown for purposes of describing 
the present invention, it will be understood that a variety of methods of mounting the 
in-line wheels 35 can be used, including mounting methods that allow variation in the 
35 vertical positioning of the axes of rotation of the in-line wheels 35. 
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FIGURES 2A and 3A illustrate the base portion 39 made in accordance with 
the present invention. The base portion 39 can be a relatively simple flat sole or a 
relatively complex contoured sole containing supports and attachment means. For 
purposes of the present description, the base portion 39 will be described in its more 
5 complex form, it being understood that not all of the supports or attachments 
described hereinafter need be included in every embodiment of the present inventioxL 
Referring to FIGURES 2 A and 3 A, the base portion 39 includes a sole portion 40, an 
integrally connected heel counter 41 for cupping the back of the skater's heel, and 
raised support lip 43 on the sides of the base portion 39 in the area of the ball of the 

10 skater's foot. In a preferred embodiment, the sole portion 40 has an upper surface and 
a lower surface. The upper portion of the sole portion 40 may be anatomically fitted 
to the user's foot by molding or other known techniques as described hereinafter, to 
evenly distribute pressure along the bottom of the foot. The heel counter 41, and the 
raised support lips 43 provide support to aid the skater in maintaining the in-line roller 

15 skate in a substantially vertical position. The lower portion of the sole portion 40 
provides an interface for mounting the upper shoe portion onto the lower fiame 
portion where the upper shoe portion and the lower frame portion are separate units. 
Because in this invention rnuch of the upper shoe portion is formed of soft, pHable, 
breatheable material, the footbed portion, and other supports, including primarily the 

20 ankle support cuff 23, pro>dde substantially all of the needed support and stability for 
the skater's foot. 

The sole portion 40 of the base portion 39 may include an arch support 
portion 45, a heel support 47, and a ball support 49. The supports 45, 47, and 49 
contour the base portion 39 to the user's foot and are preferably made of a heat- 

25 moldable plastic integrally mounted in the sole portion 40 of the footbed portion 39. 
The use of heat-moldable plastic enables a skater to heat the moldable plastic supports 
45, 47, and 49 by conventional means, such as a hair dryer, to a temperature sufficient 
to cause them to become pliable. The footbed portion 39 can then be anatomically 
fitted to the skater's foot by placing the foot therein and allowing the heat-moldable 

30 plastic to cool and harden in a shape conforming to the skater's foot. The plastic 
supports 45, 47, and 49 may be included as desired or required depending on skate 
design criteria and the form of the mounting means contained within the base portion 
39. 

The heel counter 41 and the raised support Hps 43 may also be fabricated fi-om 
35 heat-moldable plastics. As wth the supports 45, 47, and 49, the hed counter 41 and 
the raised support lip 43 can be anatomically fitted to the user's foot using a 
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conventional hot air heat source. The base portion 39 of the present invention can 
thus be formed to fit the user's foot, thereby minimizing unwanted movement of the 
skater's foot within the upper shoe portion, while simultaneously improving the 
overall comfort of the upper shoe portion. 
5 While HGURES 2A and 3 A shdw the heel counter 41 as an int^ part of 

the base portion 39. other embodiments of the present invention may integraUy mount 
the heel counter 41 in the soft shoe portion 22, whUe the base portion 39 would 
primarily comprise sole portion 40. Alternatively, the base portion 39 could contain 
an additional heel counter portion such that the shoe portion 22. and the integral heel 
10 counter 41, are lanunated thereto in a known &shton. 

Again referring to FIGURES 2A and 3 A. the sole portion 40 of base 
portion 39 is shown to include a pair of front mounting means 51a and at least one 
identical tear mounting means 51b. Mounting means 51a and 51b are adapted to 
aUow the upper shoe portion to be mounted to the lower frame portion 31 in a 
15 manner such that the upper shoe portion may be moved both laterally and 
longitudinaUy with respect to lower frame 31 as desired by the user. In particular, 
mounting means 51a and 51b each include a plate 53 having a threaded opening 54a 
formed therein and adapted to receive a complementary threaded festener such as 54b 
(FIGURE 3 A), which is sized to extend upwardly through a portion of the lower 
20 frame portion 31. Each plate 53 is mounted in an oversized cavity 54c formed in the 
sole portion 40, such that the plate 53 can move both laterally and longitudinally 
within the cavity 54c when the fastener 54b is loosened in the threaded opening 54a. 
When the skater adjusts the position of the upper shoe portion to its desired location 
with respect to the lower frame portion 3 1 , the fasteners 54b are tightened to hold tiie 
25 upper shoe portion in position. While it is preferred that the upper shoe portion be 
both laterally and longimdinally adjustable with respect to the lower frame portion 31, 
it will be understood that the base portion 39 can be permanently fastened to the 
lower frame portion 31 using conventional festening means, such as rivets. In 
addition, the base portion 39 and the lower frame portion 31 can be integral^ 
30 combined in a single injection-molded unit such as shown in HGURE 16B. This 
embodunent does not allow adjustment of the upper shoe portion with respect to the 
lower frame portion 31, but does provide substantial desired rigidity and strength 
between the upper shoe portion and the lower frame portion 31. 

Referring to HGURiES 2B and 3B, an alternate form of base portion 39a of 
35 the present invention is disclosed, without the raised support lips 43, but including a 
toe portion 24. In this embodiment, tiie soft, pliable, breatheable shoe portion 22 may 
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be laminated to the base portion 39 such that toe portion 24 provides additional 
laminating surface, adding support and strength to the shoe portion 22. In addition, 
the toe portion 24 can be extended rearward sufficiently to pro\dde the earlier 
described support function of lips 43. The durable, semirigid toe portion 24 further 
5 protects the soft pliable material comprising the shoe portion 22 from damage caused 
by scuflBng the toe, or by the toe of the in-line roller skate 21 bumping or scraping the 
road surface or other objects. 

FIGURES 4 and 5 illustrate an ankle support cufF23 made according to the 
present invention. The ankle support cuflf23 is secured to the heel counter 41 

10 through lateral support apertures 55 and longitudinal support aperture 56 (shown in 
FIGURES 2A and 2B) in a manner to be described hereinafter. In one erhbodiment, 
the ankle support cuff 23 can be rigidly fixed to the heel counter 41, allowing veiy 
limited flex of the ankle support cufF23 with respect to the footbed portion 39 and the 
lower frame portion 31. In this mode, the in-line roller skate becomes a substantially 

15 rigid unit with no longitudinal or lateral adjustment and flexibility is limited to that 
produced by the flex of the materials comprising the ankle support cuff 23, the heel 
counter 41, and base portion 39. As a means of controlling flexibility, the material 
used in the fabrication of the ankle support cuff 23 can be selected for its 
characteristic flexibility, which may range firom very rigid to a pliable, but semiri^d 

20 material. 

In an alternative embodiment, ankle support cuflr23 can be hingedly attached 
to the heel counter 41 through lateral support apertures 55, thus allowng forward and 
rearward pivotal movement of the ankle support cuff 23. As discussed earlier, the 
heel counter 41 can either be an integral part of the base portion 39 or of the shoe 
25 portion 22. Hinging of the cuff allows the skater to flex his ankle forward and 
rearward with ease, while providing considerable rigidity in the lateral direction. In 
still another embodiment of the present invention, the ankle support cuflF23 is 
adjustable both longitudinally (FIGURE 4) and laterally (FIGURES) as described 
more fiilly hereinafter. 

30 The ankle support cuff 23, m combination v^th the base portion 39 and the 

heel counter 41, supports the skater's ankle and foot and assists the skater in 
maintdning a substantiially upright ankle position. The ankle support cuff 23 is 
preferably made of a senurigid plastic and may be made of a heat-moldable plastic 
similar to the heat-moldable plastics described above with respect to the footbed 

35 supports 45, 47, and 49. As with the heat-moldable plastics in the base portion 39, 
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the heat-moldable plastic ankle support cufr23 can also be heated with hot air and 
formed for a better fit. 

In-line roller skating requires substantial shoe support in combination with the 
strength, coordination, and agility of the skater to maintain the in-Une roller skate in a 
5 near vertical position. The various support components of the present invention 
described heretofore, including the ankle support cufF23. the hed counter 41, and the 
base portion 39. provide the needed support, thus allowing soft, pliable, breatheable 
shoe portion 22 to be made of material such as leather, mesh febric. or the hke. to 
enhance the comfort of the in-line roller skate. It will be understood that any of the 
10 known materials commonly used in running shoes to provide comfort and to dissipate 
heat by allowing ah- cinrulation about the user's foot can be used in the present 
invention to accompUsh the goal of providing a comfortable, cool, in-line roller skate 
whose principal foot support comes from strategically placed support stroctures 
rather than from a ri^d molded boot. 
15 The ankle support cufF23 of the present invention may include a cantmg 

system for lateral and longitudinal tilt adjustments. In general, the preferred 
embodiment of the canting system comprises two movable parts, each respectively 
associated with either the ankle support cuff 23 or the heel counter 41 and capable of 
bdng securely locked together. As wfll be described hereafter, a skater wishing to tilt 
20 the ankle support cuflF longitudinally or laterally loosens the longitudinal canting 
means 25 or the lateral canting means 27 and moves the two parts with respect to one 
another to position the ankle support cuff 23 according to the skater's preference. It 
wU be readily apparent to those skilled in the art that the lateral canting means 27 can 
be placed on eUher the inside or the outside of the ankle-supporting cuflf 23. Phantom 
25 views in FIGURE 4 show the support cuff 23 adjusted to various longitudinally 
canted positions, while in FIGURE 5, the phantom views show the ankle support 
cuff 23 adjusted to various laterally canted positions as desired by the skater. 

As can be seen from HGURES 1 and 16A, the soft, pliable, breatheable shoe 
portion 22 substantially surrounds the skater's foot and extends above the aride 
30 support cuflf 23. The ertension of the shoe portion 22 above the ankle support 
cuff 23 prevents the upper portion of the semirigid ankle support cuff 23 from 
uncomfortably binding against the skater's ankle or calf In a similar fashion, the 
internal tongue 29a also extends above the ankle support cuff 23 to prevent the ankle 
support cuff23 from binding against the skater's shin when substantial longitudmal 
35 forward force is applied against the ankle support cuff 23 and securing strap 26. 
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Referring now to FIGURES 6 and 7, the longitudinal and lateral canting 
mechanisms of the present invention are disclosed in detail. In a preferred 
embodiment, the canting mechanism includes a cap nut 101 mounted to or within the 
heel counter 41 such that its internally threaded barrel 103 extends into a slot 117 in 

5 the heel counter 41. The outer surface of the heel counter 41 in the region adjacent 
the slot 117 includes a plurality of surface grooves 109 arranged on opposite sides of 
the slot, so that the grooves on one side of the slot are angled relative to those on the 
opposite side in a chevron-like configuration. The ankle support cuff 23 includes an 
opemngl04 outwardly adjacent the internally threaded barrel 103 into which is 

10 inserted a plug 111 having surface grooves 113 sized and configured to engage the 
surface grooves 109. The plug 111 includes a central opening 112 into which is 
inswted a cap screw 1 14 threaded to engage the internally threaded barrel 103 of the 
cap nut 101. li vAM be understood that tightening of the cap screw 1 14 relative to the 
cap nut 101 causes the cooperating grooves 109 and 113 on the heel counter 41 and 

15 the plug 111, respectively, to engage each other, to fix the position of the ankle 
support cuff 23 vdth respect to the base portion 39: When the cap screw 114 is 
loosened, the grooves 109 and 113 can be disengaged, and the cap nut 101 can be 
moved within the slot 117 to allow the ankle support cuff 23 to be canted relative to 
the base portion 39. 

20 Referring now to FIGURE 8, one embodiment of the lower firame portion 31 

of the present invention is disclosed. The lower frame portion 31 comprises a fiame 
rail 57b, which preferably includes notches 37 (shown in FIGURE 1) in which the axle 
means 36 are held to allow in-line wheels 35 to be easily interchanged or replaced. 
WWle the notches 37 are shown for purposes of describing the present invention, it 

25 will be understood that a variety of methods for mounting the in-line wheels 3 5 can be 
used, including mounting methods that allow vertical adjustments of the axis of 
rotation of the plurality of in-line wheels 35. The in-line wheels 35 are mounted to be 
rotatable in a common longitudinal plane of rotation. The lower fi-ame portion 31 
further includes a brake or speed control 33 having an actuating lever 59. In use, a 

30 skater reaches down and pulls upward on the actuating lever 59 forcing contoured 
speed control plate 61 to bear against the in-line, wheels 35. Alternatively, those 
skilled in the art will recogruze that the actuating lever 59 may be arranged and 
configured such that, in use, speed control plate 61 bears against the in-linie wheels 35 
by pusWng down on actuating lever 59. This mechanism is discussed in further detdl 

3i5 hereafter. In a preferred embodiment of the present invention, the contoured speed 
control plate 61 contacts a minimum of two wheels, typically the two rearmost wheels 
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onthe in-line roller skate. However, those skilled in the art will readily recognize that 
the contoured speed control plate 61 may contact from as few as one in-line wheel 35 
to as many as all of the in-line wheels 35 mounted on the lower frame portion 31. 

FIGURES 9 and 10 show the speed control means 33 of FIGURES in 
5 longitudinal cross section in its unactuated and actuated or braking positions, 
respectively. The contoured speed control plate 61 is movable on a vertical shaft 62 
in a substantially vertical direction, toward and away from the in-line wheels 35. A 
biasing spring 63 acts to bias the contoured speed control plate 61 away from the 
in-Bne wheels 35. When a force overriding the biasing spring 63 is applied to the 
10 actuating lever 59. the contoured speed control plate 61 moves in a downward 
direction to contact the in-line wheels 35. Contact between the speed control plate 61 
and the in-line wheels 35 creates friction sufficient to impose a drag on the in-line 
yAteth 35, thus slovnng or stopping the rotation of the wheels, thereby controlling the 
speed of the skater. Varying the force applied to the actuating lever 59 varies the 
15 drag on the in-line wheels 35. It will be understood that application of a selected 
force will slow but not necessarily stop the in-line wheels 35 so that the skater's speed 
can be controlled, such as when descending a grade. The contoured speed control 
plate 61 can be made of any suitable matOTal, including plastic or a metal such as 
ahmunum. 

20 Referring now to FIGURE 13, there is shown an exploded ^new of the lower 

frame portion 31 of the present invention, including the speed control 33. The 
contoured speed control plate 61 is shown positioned between an upper mounting 
bracket 65 and a lower mounting bracket 67. The mounting brackets 65 and 67 are 
securely attached between frame rails 57a and 57b using appropriate fastening means, 

25 such as machine screws 69. The contoured speed control plate 61 is movable in a 
substantially vertical direction within the mounting brackets 65 and 67, from an 
uppermost position, such as that shown in FIGURES 9 and 11. to a lowermost 
position wherein the contoured speed control plate 61 contacts the in-line wh^ls 35, 
as shown in FIGURES 10 and 12. 

30 The actuating leva- 59 is mounted to pivot about a fiilcrum pin 73, wWch is in 

turn mounted between the frame rails 57a and 57b by means of a festener 69, and b 
attached at its inner end to a pressure plate 71. Accordingly, when the actuating 
lever 59 is r^ed, pressure is applied to the pressure plate 71 in a downward 
direction. The pressure plate 71, being directly connected to the contoured speed 

35 control plate 61, causes the contoured speed control plate 61 to rnove in a downward 
direction toward the lower mounting bracket 67. This downward movement results in 
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contact of the contoured speed control plate 61 with the in-line wheels 35. The 
downward motion of the contoured speed control plate 61 is limited first, and 
preferably, by its contact with the in-line wheels 35. However, if the contoured speed 
control plate 61 continues to move in a downward direction, the biasing spring 63 will 
5 eventually become fully collapsed before the pressure plate 71 contacts the upper 
mounting bracket 65, and before a lower portion 66 of the CQntoured speed control 
plate 61 contacts the lower mounting bracket 67. 

FIGURES 11 and 12 show a second embodiment of the present invention 
wherein the actuating lever 59 is replaced with a cable 75. The biasing spring 63 

10 agdn biases the contoured speed control plate 61 away from in-line wheels 35. When 
■ the cable 75 is pulled in an upward direction, a cable pressure housing 77 applies a 
downward force against the pressure plate 71, forcing the contoured speed control 
pliate 61 to move in a downward direction toward the in-line wheels 35. In this 
erhbodiment of the present invention, the cable 75 uses as its anchoring member, the 

15 lower mounting bracket 67. Shortening of the cable 75 causes the distance between 
the pressure plate 71 and the lower mounting plate 67 to be reduced, thereby forcmg 
the contoured speed control plate 61 downwardly. As >yith the earlier described 
embodiment of FIGURES 9 and 10, the cable 75 can apply force to the in-line wheels 
35 as needed to control the speed of or bring the in-line wheels 35 to a stop. It wll 

20 be understood that the cable 75 can run upward to the area of the skater's knee or belt 
where it can be easily grasped,, or held in the skater's hands so that the skater can 
continuously apply speed control pressure as needed. A conventional handgrip can be 
attached to the cable to allow it to be more easily held and pressure applied by the 
skater. Alternatively, a cable or similar actuating means could be attached to the 

25 actuating lever 59 (in FIGURES 8- 10), so that the skater could pull up on the cable 
to cause the end of actuating lever 59 to move upward, forcing the contoured speed 
control plate 61 against the in-line wheels 35. 

FIGURE 13 shows a conventional system for mounting the in-line wheels 35 
within the frame rails 57a and 57b. In particular, an in-line wheel 35 is mounted on a 

30 bearing hub 35a having a central opening. The axle 36, which comprises an internally 
threaded cap nut 36a and a cooperating threaded cap screw 36b. extends through the 
frame rails 57a and 57b, spacer washers 36c and 36d on opposite sides of the in-line 
wheel 35, and through the opening in the bearing hub 35a. The internally threaded 
cap nut 36a and the cooperatingly threaded screw 36b are sized such that, when the 

35 screw is ftdly threaded into the nut, an axle of uniform diameter is provided on which 
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the in-line wheel 35 can rotate. The caps of the screw and nut grip the outer surfaces 
of the frame rails adjacent frame notches 37. 

Referring now to FIGURES 14 and 15, the contour speed control plate 61 of 
the present invention is shown shaped to apply drag to more than two of the in-line 
5 wheels 35. FIGURE 14 shows an embodiment of a contoured speed control plate 
61a, as applied to three in-line wheels 35. and FIGURE 15 shows an embodiment 
wherein the contour speed control plate 61 is applied to four in-line wheels 35. 
Accordingly, a skater using the actuating lever 59 can apply force to the in-line 
wheels 35. in the manner heretofore described, as needed to control the speed or stop 
10 the in-line wheels 35. Alternatively, a cable such as 75 can be used to apply drag 
force to the contoured speed control plates 61a or 61b. It will be readily apparent to 
those skUled in the art that, with appropriate modification of the mounting structure, 
the contoured speed control plate 61 can be applied to as many wheels as desired for 
adequate speed control. While not illustrated, it is also possible and considered to be 
15 within the scope of this invention, using either the actuating lever, or the cable of the 
present invention to have more than one speed control 33 applying downward 
pressure to a single contour speed control plate 61. or multiple contoured speed 
control plates, in more than one position along the frame rails 57a and 57b. 

The preferred embodiment of the present invention, wherein the contoured 
20 speed control plate 61 is housed substantially above tiie in-line wheels 35 and securely 
maintained between the frame rails 57a and 57b. has advantages over the.prior art in 
that the speed control 33 is substantially removed from debris including rocks, dirt, 
grass, et cetera, which could become entangled in a speed control positioned lower on 
the frame rails 57a and 57b. In addition, by maintaining the speed control 33 
25 substantially between the frame rails 57a and 57b, the present invention protects the 
components of the speed control from damage due to the lower frame portion 31 
contacting rigid objects or being carelessly handled. 

Referring to FIGURE 16 A. there is shown a perspective view of an 
embodiment of tiie present invention with tiie soft, pliable, breatheable shoe 
30 portion 22 laminated in place on ti»e base portion 39a. as described above with respect 
tonGURES2Band3B. 

As discussed heretofore. HGURE 16B discloses tiie base portion 39 having a 
frame portion 31 molded integraUy tiierewitit A soft upper shoe portion may be 
laminated therein in a known fashion, such as by applying glue along tiie base and 
35 lower sides of tiie shoe in the area of the heel and toe supports and then curing. 
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While there are manufacturing cost advantages in having the upper shoe 
portion separable from the lower frame portion 31, it is also desirable in some skate 
designs for the base portion 39 to be both laterally and longitudinally adjustable with 
respect to the lower frame portion. It is also advantageous to have the base 
5 portion 39 molded integrally with the lower frame portion 31. More specifically, 
certain rigidity in^rovements can be obtained by eliminating the interfece between the 
base portion 39 and the lower frame portion 31, and eliminating the fastening means 
used to securely hold the two components together. 

Referring now to FIGURE 17, there is shown a rear sectional view of the 
10 embodiment of FIGURE 16 A of the present invention shovwng an ankle support 
cuff 23, a soft, pliable, breatheable shoe portion 22, a lateral canting means 27 and an 
€9ctemal heel counts 41. As discussed heretofore, adhesive may be applied at 
interface 48 to bond the shoe portion 22 to the heel counter 41 and the base 
portion 39. 

15 Referring to FIGURE 18, an alternate preferred embodiment of the present 

invention will now be described. As with the embodiments described above, the in- 
Ime roller skate boot 221 includes a boot upper 220 having a soft, pliable, breatheable 
portion 222. which is preferably made of breatheable materials such as ballistic nylon 
mesh. The breatheable portion 222, the base portion 239, and the ankle support 

20 cuff 223 together form what is referred to in this description as the boot upper 220, 

The m-line roller skate boot 221 also includes a base porddn 239, a heel 
counter 241, and a rigid or semirigid toe portion 224. Ankle support cuflF223 has 
both a conventional securing strap 226 and a second strap 228. The breatheable 
portion 222 may integrally include the toe portion 224, the heel counter 241 and/or 

25 the ankle support cuff 223, or the toe portion, heel counter and/or ankle support cuff 
may be laminated or fastened externally of the breatheable portion 222. 

Other details not described in detail below are as described above with 
refa-encetoHGURES 1-17. 

FIGURE 18 also discloses an external lace cover 229 and a securing strap 

30 232. The external lace cover 229 is preferably integrally connected to the soft, 
pliable, breatheable portion 222 at its base 230 so that the lace cover 229 can be 
pivoted forward to allow easy access to the shoelaces and the interior of the shoe. 
The securing strap 232 secures that portion of the breatheable portion 222, which 
extends above the exterior ankle support cuff 223: 

35 The substantially nonelastic but flexible strap 228 diagonally crosses the instep 

of the skater's foot. The strap 228 is preferably secured to the base portion 239 of the 
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in-Une roUer skate boot using slots 234. which are disposed on opposite sides of the 
in-Une roller skate boot, preferably in the heel counter 241. The strap 228 includes 
two parts each of which is threaded through one of the slots 234 and secured to the 
other using a Velcro hook-and-loop fastening material 320. The strap 228 may also 
5 be riveted or screwed to the heel counter241 using appropriate festeners and may 
have an appropriate buckle or ratchet mechanism for securing the two parts of the 
strap together over the skater's instep under tension or for securing a single strap to 
either side of the heel counter 241 under tension. 

Referring now to HGURE 19. there is shown the base portion 239 and a first 
10 embodiment of the means for attaching the boot upper 220 to the lower frame 235. 
To aBgn the lower frame 235 on the base portion 239, the heel of the preferred 
embodiment includes a general L-shaped hook 237 that extends downwardly from the 
bottom of the heel and rearwardly toward the rear of the heel. The base portion 239 
includes a generally cylindrical peg 238 or other protrusion that extends downwardly 
15 from the bottom of the base portion 239. Both the peg 238 and the hook 237 arc 
located along a central axis 240 extending over the length of the boot. 

Although the preferred embodiment includes a peg 238 and a hook 237, 
alternate embodiments (not shown) could inchide two pegs, two hooks, or other 
protrusions extending downwardly from the base portion 239. In still other 
20 alternative embodiments (not shown), the base portion could include indentations or 
holes adapted to receive pegs or hooks extending upwardly from the lower frame. As 
yet another alternative embodiment, the lower frame 235 could include a front and 
rear bracket (not shown), wherein frame rails of the lower frame could be adapted to 
be securely festened to the boot upper 220. 
25 The use of peg 238 and hook 237 on the base portion 239 of the in-line roller 

skate boot ensures that the upper boot portion 233 is properly aligned upon 
placement of the boot upper 220 onto the lower frame 235. The configuration also 
allows separate brackets to be formed and attached to the base portion 239, so that 
different lower frames can be interchangeably mated with different boot upper 
30 designs. Boot upper designs may be altered in any mamier desired without altenng 
the removable bracket or lower frame design, as long as the contour of the base 
portion 239 remains substantially fixed. Thus, lower frames bearing links and 
dimensions, including options such as rockering, wheel brakes, and differing numbers 
or sizes of wheels, can be used with the same boot. In other words, different nmmng 
35 assembUes can be used with the same boot, as long as the base portion and brackets 
are siutably configured. 
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Referring now to FIGURE 20, there is shown a second embodiment of the 
boot upper 220 mounted onto the lower frame 235. As will be described below, 
lower frame 235 is adjustable relative to boot upper 220. The boot upper 220 
preferably includes a breatheable portion 222 and a base portion 239. Base 
5 portion 239 is preferably constructed of a polymeric material with fiber reinforcement. 

Lower frame 235 includes frame rails 242L and 242R, wheels 244, and 
forward and rearward brackets 246 and 248. RaUs 242L and 242R are preferably 
constructed of a graphite composite. Rails 242R and 242L lie in paraUel vertical 
planes that are perpendicular to base portion 239 of boot upper 220. Preferably, rals 

10 242L and 242R are ad^ted to secure five wheels 244 lying in an interme(fiate vertical 
plane between rails 242L and 242R. although a lesser or greater number of wheels can 
■ be used; Riuls 242L and 242R are connected to forward and rearward brackets (246 
and 248) with rail fasteners 249. For example, left rail 242L is secured to forward 
bracket 224 vAih two rail fasteners 249 extending through holes bored just belovl^ the 

15 upper edge of rail 242L. Other numbers of fasteners could alternatively be used. Rail 
fasteners 249 can also be any standard fastener that adequately secures rails 242L and 
242R to brackets 246 and 248. As another alternative, rails 242L and 242R and 
brackets 246 and 248 can be one piece, such that rail fasteners 249 are not need«i. 
The specific configuration of rails 242L and 242R in brackets 246 and 248 could also 

20 be varied as long as the primary purpose of pro>ading an adjustable mounting to base 
portion 239 is served: 

Brackets 246 aiad 248 have upside-rdown U-shaped cross sections. The top 
portions of brackets 246 and 248 lie in horizontal planes parallel to portions of base 
portion 239. Eadi of bradcets 246 and 248 has a bracket slot 251 running in a 

.25 lon^dinal direction or, in other words, parallel to rails 242L and 242R. Bracket 
slots 251 allow for iongjtucUnal adjustment of lower fi^e 235 relative to base portion 
239. 

Base portion 239 also includes forward and rearward base slots 253 and 255. 
Base slots 253 and 255 extend generally perpendicular to bracket slots 251. Forward 

30 base slot 253 is formed by forward ridge 257 that extends across almost the entire 
width of base portion 239 beneath the portion of the boot upper 220 that holds the 
ball of the foot above base portion 239. The forward ridge 257 projects below the 
remainder of base portion 239 such that no interference with forward bracket 246 is 
allowed, other than witii forward ridge 257. Forward ridge 257 has an elongated oval 

35 shape, witii rounded ends in a flat bottom surface pariallel to the upper portion of 
forward bracket 246, A rear ridge 259 is disposed under the heel of the foot of the 
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skater and projects downwardly from base portion 239. Rear ridge 259 is similar in 
shape and function to forward ridge 257 and forms rear base slot 255. Rear ridge 259 
is not as wide as forward ridge 257, since that portion of the base is narrower. Rear 
base slot 255 is parallel to forward base slot 253. The length of forward and rearward 
5 base slots 253 and 255 can be changed, as can their transverse orientatioa Rearward 
base slot 255 can even be extended such that greater rearward adjustment is allowed, 
compared to forward adjustment. In the preferred embodiment, the horizontal plane 
of the bottom surfece of rearward ridge 259 is spaced ferther above wheels 244 than 
is the horizontal plane of the bottom surfece of forward ridge 257. 
10 Base support ribs 261 are also illustrated in FIGURE 20. Base support ribs 

261 provide structural support between rearward ridge 259 and forward ridge 257 
and in front of forward ridge 257. Because of the unique cross-ribbed structure of 
base support ribs 261, torsional, longitudinal, and lateral support is provided for base 
portion 239. while weight is reduced. Base support ribs 261 will be discussed m more 
15 detiul in connection with FIGURE 23 . 

Referring now to HGURES 21 and 22. the assembly of the in-line roUer skate 
boot 221 wai be discussed. Lower frame 235 is attached to base portion 239 with 
frame festeners263 and base fasteners 265. Frame fasteners 263 are screws with 
festener shoulders 267 and threaded shafts 269. Two such frame fasteners 263 are 
20 preferably used, one for forward bracket 246 and one for rearward bracket 248. 
Fastener shoulders 267 are disposed adjacent the heads of frame fasteners 263. The 
diameter of fastener shoulders 267 is only slightly smaller than the width, of bracket 
slots 251. as fastener shoulders 267 are engaged within slots 251 when in use. 
Threaded shafts 269 project upwardly from festener shoulders 267 to threadably 
25 engage base fasteners 265. Base fasteners 265 include heads 271 and threaded 
sleeves 273. Threaded shafts 269 threadably engage the threaded bores of 
sleeves 273. Two base fasteners 265 are used in the preferred enibodiment illustrated 
in FIGURE 21. one m each of base slots 275 and 277. Heads 271 of base 
fasteners 265 are disposed at the upper ends of sleeves 273. Heads 271 are oriented 
30 in horizontal planes within slots 275 and 277. whfle sleeves 273 are generally 
perpendicular to heads 271. Heads 271 have flat surfaces on the forward and 
rearward sides such that Aey do not rotate, yet sUdably engage slots 275 and 277. 

As mentioned above, slots 275 and 277 are similar, except for the length of 
slots 275 and 277. forward slot 275 generally being longer than rearward slot 277. 
35 Slots 275 and 277 have slotted plates 279 molded within them. Slotted plates 279 are 
preferably constructed of alununum, although other materials of comparable strength. 
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preferably of light weight, may alternatively be used. This construction provides for 
decreased wear and resistance to deformation upon the tightening of fasteners 263 
and 265. Slotted plate 279 is nested between a narrow slot portion 281 and a wide 
slot portion 283. The outside perimeters of slotted plates 279 are within the outside 
5 perimeters of ridges 257 and 259. Narrow slot portion 281 is disposed beneath 
slotted plate 279 and has a bottom rim defined by ridges 257 and 259 of forward and 
rearward base slots 253 and 255, respecthrely. The width of narrow slot portion 281 
is sUghtly larger than the diameter of sleeve 273 of base festener 265. The narrowest 
portion of head 271 is that portion between the flat surfeces on the forward and 
10 rearward ades of head 271. The width of wide slot portions 283 is narrower than the 
widest width or diameter of head 271. This arrangement provides for a nonrotatable 
engagement of head 271 within wide slot portions 283. The bottom surfece of 
head 251 rides upon slotted plate 279. 

A slot shoulder 285 is formed around the top of the perimeter of wide slot 
15 portion 283. Forward and rearward slot covers 287 and 289 are provided to fit over 
forward and rearward base slots 257 and 259 upon slot shoulders 285. Thus, the 
shape of forward and rearward slot covers 287 and 289 matches the outer shape of 
slot shoulder 285, i.e.. they have ah oblong, oval shape. The thickness of forward and 
rearward slot covers 287 and 289 is such that a generally smooth-topped sur&ce of 
20 base portion 239 is presented when forward and rearward slot covers 287 and 289 are 
in place. The thickness of wide slot portion 283 is slightly greater than the thickness 
of heads 271 of base fasteners 265 such that base festeners 265 are fi-ee to slide back 
and forth within forward and rearward base slots 251 and 253 when not tightened to 
fi^e &steners 263. 

25 With the above construction in an assembled configuration, as illustrated in 

nOURE 22, base slots 275 and 277 are disposed directly above and transverse to the 
longitudinal axis of bracket slots 251. This arrangement allows for a wide range of 
lon^tudinal or lateral adjustments or a combination of both, depending on the 
preferences of the individual skater. Adjustment is accomplished by loosening frame 

30 fasteners 263. While fi^e fasteners 263 are loosened, base fasteners 265 are not 
allowed to turn, since the flat sides of heads 271 are restrained by wide slot 
portions 283. Thus, loosening of the fasteners can be accomplished with only one 
tool. Once fasteners 263 arid 265 are loosened, longitudinal and hiteral adjustment is 
made, after which, fasteners 242 and 244 are again tightened. The tightening of 

35 festeners 263 and 265 creates enough fiiction between the top surfece of brackets 246 
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and 248 and the bottom surface of ridges 25? and 259 so that movement of one with 
respect to the other is prevented. 

FIGURE 23 illustrates the preferred configuration of base support ribs 261. 
Base support ribs 261 include a peripheral rib 293 that extends around base 

5 portion 239, inward of the outside contours of base portion 239. Peripheral rib 293 
extends around the perimeter of base portion 239, near the outer edges of base 
portion 239. Cross ribs 295 form cross patterns within peripheral rib 293 between 
forward ridge 257 and rearward ridge 259 and extend radially forward of forward 
ridge 257, from a point at about the middle of the forward side of forward ridge 257. 

10 Peripheral ribs 293 and cross ribs 295 provide torsional, longitudinal, and lateral 
Structural support to base portion 239, while not adding significantly to the weight of 
base portion 239. 

Referring now to FIGURES 24 and 25, there is shown another embodiment of 
the boot upper 220', including the substantially nonelastic. but flexible strap 228. 

15 FIGURE 25 shows the boot upper 220' attached to a lower firame 235 supporting a 
plurality of wheels 244. The strap 228 is festened to a forward portion of the bed 
counter 241, with the in-line skate upright and facing forward. The strap 228 securely 
holds the skater's heel into the rearward portion of the heel counter 241 . By securely 
hol^g the skater's heel into the heel counter, the semiri^d and rigid support means, 

20 specifically, the base portion 239, the heel counter 241 and the ankle support cuflF 
223, are always propaly positioned arcwnd the skater's foot, thereby providing the 
necessaiy support without ha>ang to add bulky rigid materials around less critical 
portions of the skater's foot. Without the strap 228, the skater's foot may float up and 
down within the boot upper 220', thereby allowing undesired movement of the 

25 skater's foot such that control of the skate is diminished. 

Referring now to FIGURE 26, there is shown a perspective view of an 
embodiment of the present invention with the soft, pliable, breatheable portion 222 
laminated in place on the base portion 239, as described above. As previoudy noted, 
the boot upper 220 may be attached to the lower firame in axiy of the preferred 

30 embodiments or, if the base portion 239 and the lower fi-ame235 are an integrally 
molded unit as shown in FIGURE 28, the breatheable portion 222 may simply be 
laminated thereto, such as by applying glue along the lower sides of the base 
portion 239, in the area of the heel counter 241 and the toe portion 224, and then 
curing. . 

35 Referring to FIGURE 27, there is shown a rear sectional view of the 

©mbodimait of HGURE 26, illustrating the ankle support cu£f223, the soft, pliable. 
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breatheable portion 222, the lateral canting means 227, and the external heel 
counter 241. As discussed heretofore, adhesive may be applied at interface 248 to 
bond the breatheable portion 222 to the heel counter 241 and the base portion 239. 

While the preferred embodiments of the invention have been illustrated and 
5 described, it vnll be appreciated that various changes can be made therein without 
departing from the spirit and scope of the invention. 
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The embodiments of the invention in which an exclusive property or privilege 
is claimed are defined as follows: 

1. In an in-line roller skate having an upper shoe portion and a lower 
frame portion, said upper shoe portion being adapted to support a skater's foot, and 
said upper shoe portion being positioned upwardly adjacent said lower frame portion, 
said lower frame portion including a plurality of wheels rotatable in a common, 
longitudinally extending plane of rotation, the improvement wherein said upper shoe 
portion comprises: 

a nonrigid shoe portion adapted to receive a skater's foot, said nonrigid shoe 
portion formed of a substantially soft, pliable material, said material adapted to allow 
Mr to drculate around said skater's foot; 

support means interconnected with said nonrigid shoe portion for providing 
support for said upper shoe portion to aid said skater in maintaining sad in-Une roller 
skate in a substantially vertical poation; and 

means for interconnecting said upper shoe portion and said lower fi^e 
portion, wherein said means for interconnecting includes an interface provided by said 
support means. 

2. The in-line roller skate of Claim 1, wherein said support means of said 
upper shoe portion includes an ankle support cuff for surrounding an anlde portion of 
said nonrigid shoe portion, said support means and said ankle support cuff being 
connected by fastening means, said ankle support cuffincluding means for securing 
said ankle support cuff to said skater's foot, wherein said ankle support cuflf extends 
said support means upwardly from said interfece between said lower fi^me portion 
and said upper shoe portion to a position above said skater's ankle, said ankle support 
cuff aiding said skater in maintaining said in-line roller skate in a substantially vertical 
poation. 

3. The in-line roller skate of Claim 1. wherein said support means of said 
upper shoe portion fiirther includes a heel counter for cupping the heel of said skater's 
foot wherein said heel counter and said ankle support cuff are connected by a 
festening means, said heel counter and said ankle support cuff vertically extending 
said support means upwardly from said interfece between said lower fi^e portion 
and said upper shoe portion to a position above said skater's anlde to aid said skater in 
maintaining said in-line roller skate in a substantially vertical position. 
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4. The in-line roller skate of Claim 1, wherein said support means 
comprises: 

an ankle support cuff for surrounding an ankle portion of said nonrigid shoe 
portion, smd ankle support cuff having a strap for securing said ankle support cuff to 
said skater's foot; 

a heel counter for cupping the heel of said skater's foot, wherein said heel 
counter and sdid ankle support cuff are connected by fastening means; and 

a base portion, said base portion having an upper surface for receiving smd 
skater's foot and a lower surface for providing an interface between said lower frame 
portion and ssdd upper shoe portion, said ankle support cuff and said heel counter 
vertically extending said support means upward from said base portion to a position 
above s^d skater's ankle to aid said skater in maintaining said in-line roller skate in a 
substantially vertical position and wherein said ankle support cuff and said heel 
counter are attached to said base; portion. 

5. The in-line roller skate of Claim 4, wherein said heel counter is an 
integral part of S2ud base portion, and further comprising fastemng means for securing 
said nonrigid shoe portion to said heel counter and said integral base portion, said heel 
counter and said integral base portion auding said skater in maintaining said in-line 
roller skate in a substantially vertical position. 

6. The inrline roller skate of Claim 5, wherein smd lower frame portion is 
an integral part of said base portion, 

7. The in-line roller skate of Claim 4, wherein sdd support means ftirther 
comprise a strap arranged and configured to pass over the instep of the foot of the 
skater, said strap being attached to said heel counter. 

8. The in-line roller skate of Claim 4, wherein smd base portion includes a 
first rim and a first and a second base fastener; said first rim fonrnng a first base slot, 
said first base fiistener bdng slidable within said first base slot, said first and second 
base fasteners being spaced from each other. 

9. The in-line roller skate boot of Claim 8, wherein the base portion 
further comprises a second rim forming a second base slot longitudinally spaced firom 
the first base slot, the second base fastener being slidable wthin the second base slot 
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10. The in-line roller skate of Claim 2, wherein said nonrigid shoe portion 
substantially comprises an exterior woven febric material and an interior ppen-cdl 
foam padding, and wherein said nonrigid shoe portion also comprises an open-mesh 
material that allows jur to circulate around said skater's foot. 

11. The in-line roller skate of Claim 1, wherein said means for 
interconnecting said upper shoe portion to said lower frame portion includes means 
for adjusting the location of said upper shoe portion vnth respect to said lower frame 
portion. 

12. The in-line roller skate of Claim 2, wherdn sdd festening means for 
connecting said anWe support cufFto said support means includes means for allowing 
said ankle support cuflfto pivot forwardly and rearwardly with respect to said lower 
frame portion. 

13. The in-line roller skate of Claim 2, wherdn ssad festening means for 
connecting said ankle support cufFto said support means includes means for allowing 
said ankle support cuff to pivot laterally with respect to said Iowa- frame portion. 

14. The in-line roller skate of Claim 1, wherein said support means for 
providing support for said upper shoe portion aids said skater in maintaining sdd in- 
line roller skate in a substantially vertical position, said support means being 
conformable to the shape of said skater's foot and comprising i substantiaHy 
horizontal base portion, said horizontal base portion having an upper surface for 
receiving said skatei's foot and a lower surface for providing an interface between said 
lower frame portion and said upper shoe portion, said upper surface of said base 
portion being substantially contoured to the shape of said skater's foot in contact 
therewith, said lower surface of said base portion including attachment means for 
securing said base portion to smd lower frame portion, said attachment means 
allovtnng for lateral and longitudinal adjustment of said upper shoe portion vnth 
respect to sjud lower fi^e portion. 

15. The in-line roller skate of Claim 14, wherein said base portion fiuther 
includes an integral heel counter for cupping the heel of said skater's foot. 

16. The in-line roller skate of Claim 14, wherein said base portion fiirtho- 
includes a raised support on either side of said base portion, adjacent the ball of sdd 
skater's foot, for supporting s^d skater's foot laterally on said base portion. 
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17. The in-line roller skate of Claim 14, wherein said base portion further 
includes support means integrally connected to said base portion, for providing 
support for the bottom of said skater's foot. 

18. The in-line roller skate of Claim 1, wherein said support means are 
semirigid and are formed at least in part of heat-moldable plastic adapted to be 
conformed to the shape of the skater's foot by heating said plastic material to soften it 
and allowing it to cool while said skater's foot is positioned within said upper shoe 
portion in contact with said support means. 

19. In an in-line roller skate having an upper shoe portion and a lower 
frame portioxi, said upper shoe portion being adapted to support a skater's foot and 
positioned upwardly adjacent said lower frame portion, said lower fixune portion 
including a pliirality of wheels rptatable in a common, lon^tudiiially extending plane 
of rotation, the improvement wherein said upper shoe portion comprises: 

a base portion having an upper surface adapted to receive a skater's foot and a 
lower surface providing an interface between said lower frame portion and said upper 
shoe portion, said upper surface of said base portion including integral heel counter 
means, said lower surface having attachment means for securing said footbed portion 
to said lower frame portion, s^d attachment means including means for adjusting the 
position of said upper shoe portion with respect to said lower ft^ime portion; 

a nonrigid, soft, pliable shoe portion interconnected with smd base portion and 
including means for permitting air to freely circulate around said iter's foot, said 
shoe portion including an outer durable portion and an inner soft portion for providing 
comfort to said skater, and 

an ankle support cuff extending upwardly from said heel counter means, said 
ankle support cuff adapted to aid said skater in mmntaining said in-line roller skate in 
an upright position while skating, said ankle support cuff being disposed within said 
outer durable portion of said nonrigid, soft, pliable shoe portion. 

20. The in-line roller skate of Clsum 1 9 wherein ssud nonrigid, soft, pliable 
shoe portion is formed of an external woven fabric material and an internal open-cell 
foam paddmg, wherein said extenial woven fabric material and said internal open-cell 
foam padding allow sir to circulate therethrough around said skater's foot. 

21. The in-line roller skate of Claim 19, wherein said support means 
further comprise a strap arranged and configured to cross the skater's instep for 
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holding the skater's foot to the base portion, the strap being secured to the base 
portion on either side of the skater's foot. 

22. The in-line roller skate of Claim 19, wherein said base portion includes 
a sole and a heel, said sole having a downward protruding peg and said heel having a 
downward protruding hook. 

23. In an in-line roller skate comprising an upper shoe portion for 
supporting a skater's foot, and a lower firame portion attached to said upper shoe 
portion for supporting a plurality of in-line wheels, said lower frame portion including 
a speed control for controlling a skater's speed, said speed control comprising: 

a friction plate adapted to bear against the running surface of at least one of 
sad plurality of in-line wheels; 

means for nonnally biasing said friction plate in a direction away from said 

plurality of in-line wheels; and 

speed control acniating means for moving said friction plate in a direction 
toward at least one of said plurality of in-line wheels, whereby said faction plate 
contacts and slows the speed of rotation of said at least one of said plurality of in-line 
wheels. 

24. The speed control of ClMm 23, i^dierein said speed control actuating 
means comprise pivotally mounted lever means for moving said friction plate toward 
at least one of said plurality of in-line wheels so that said friction plate contacts at 
least one of said plurality of in-line wheels to slow any rotation thereof. 

25. A skate comprising: 

(a) a base ha\ang first and second longitudinal slots and first and 
second base fasteners, the first base fastener being sUdable within tiie first lon^tudinal 
slot and the second base festener being slidable witiiin the second longitudinal slot; 
and 

(b) a ft^e coupled to said base, said frame having first and second 
transverse slots and first and second frame fasteners slidably engaged vwthin tiie first 
and second transverse slots, respectively, the first and second frame fasteners being 
engaged wth the fir^ and second base fasteners, respectively. 

26. The skate of Claim 25, wherein the first and second lon^tudinal slots 
each include a narrow slot portion and a wide slot portion having a greater width than 
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the narrow slot portion, the narrow slot portion being disposed below the wide slot 
portion, and wherein the first and second base fasteners include head portions that are 
nonrotatably engaged within the wide slot portions of the first and second longitudinal 
slots, respectively. 

27. The skate of Claim 26, wherein said base includes a cross-ribbed 
wpport structure projecting fiom its bottom surfece to increase the torsional stifBiess 
of the base. 
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